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In this paper we address the growing issue of gate oxide leakage current (Igate) at the 
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The effectiveness of I/sub DDQ/ testing in deep sub-micron is threatened by the increased 
transistor sub-threshold leakage current. In this article, we survey possible solutions and 
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Super cut-off devices with sub-60mV/decade subthreshold swings have recently been 
demonstrated and being extensively studied. This paper presents a feasibility analysis of 
such tunneling devices for ultralow power subthreshold logic. Analysis shows that this 
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channel tunneling, and edge direct tunneling leakage in Double Gate (DG) devices. We 
compare the leakage of different DG structures, namely, doped body symmetric device 
with polysilicon gates, intrinsic body symmetric device with metal gates and intrinsic body 
asymmetric device with different front and back gate material. It is observed that, use of 
(near-mid-gap) metal gate and intrinsic body devices signif ... 

Keywords: SRAM, double-gate devices, estimation, gate leakage, quantum effect, 
stacking effect, subthreshold leakage 
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The impact of the Reverse Short Channel Effect (RSCE) on device current is stronger in the 
subthreshold region due to the reduced Drain-Induced-Barrier-Lowering (DIBL) and the 
exponential dependency of current on threshold voltage. This paper describes a device size 
optimization method for subthreshold circuits utilizing RSCE to achieve high drive current, 
low device capacitance, less sensitivity to random dopant fluctuations, and better 
subthreshold swing. Simulation results using ISCAS benchma ... 

Keywords: PVT variations, digital circuits, optimization, reverse short channel effect, 
subthreshold circuits, subthreshold operation 
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Low power has emerged as a principal theme in today's electronics industry. The need for 
low power has caused a major paradigm shift in which power dissipation is as important as 
performance and area. This article presents an in-depth survey of CAD methodologies and 
techniques for designing low power digital CMOS circuits and systems and describes the 
many issues facing designers at architectural, logical, and physical levels of design 
abstraction. It reviews some of the techniques and tool ... 



http://portal.acm.org/resute^ 1/19/07 



Results (page 1): insulated gate type transistor?<sentence>evaluat* and channel width an... Page 5 of 6 
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power dissipation, energy-delay product, gated clocks, layout, low power layout, low 
power synthesis, lower-power design, power analysis and estimation, power management, 
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Full text available: l g] pdf(778.19 KB) terms 

A set of programs used in the design of custom hand packed and standard cell MOS 
circuits is described. The programs cover logic simulation, filter analysis, circuit simulation, 
timing simulation, circuit extraction from layout, design tolerance checking, connectivity 
checking and user interface facilities. A cell documentation system is used to tie together 
the various design support packages. 
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Full text available: ^pdf(151.22 KB) Additional Information: fullcitation, abstract, references 

Power gating is widely accepted as an efficient way to suppress subthreshold leakage 
current. Yet, it suffers from gate leakage current, which grows very fast with scaling down 
of gate oxide. We try to understand the sources of leakage current in power gating circuits 
and show that input MOSFETs play, a crucial role in determining total gate leakage current. 
It is also shown that the choice of a current switch in terms of polarity, threshold voltage, 
and size has a significant impact on total lea ... 

17 Challenge s and des ign c ho i ce s in n a nosca le CMOS 
Jjt^ Siva G. Narendra 

▼ March 2005 ACM Journal on Emerging Technologies in Computing Systems (JETC), 
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The driving force for the semiconductor industry growth has been the elegant scaling 
nature of CMOS technology. In this article, we will first review the history of technology 
scaling that follows Moore's law from the prespective of microprocessor designs. 
Challenges to continue the historical scaling trends will be highlighted and design choices 
to address two specific challenges, process variation and leakage power, will be discussed. 
In nanoscale CMOS technology generations, supply and thresh ... 
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September 2005 Proceedings of the 18th annual symposium on Integrated circuits 
and system design SBCCI '05 

Publisher: ACM Press 

Full text available: ^ pdf(288.69 KB) Additional Information: full citation , abstract , references , index terms 

Gate oxide tunneling current Igate and sub-threshold current Isub dominate the leakage of 
designs. The latter depends on threshold voltage Vth while Igate vary with the thickness of 
gate oxide layer Tox. In this paper, we propose a new method that combines approaches 
of Dual Threshold CMOS (DTCMOS), mixed-Tox CMOS, and pin-reordering. As the 
reduction of leakage leads to an increase of gate delay, our purpose is the reduction of 
total leakage at constant design performance. We modified a given t ... 

Keywords: MVT, leakage currents, threshold voltage 
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Full text available: fiB pdfd 1 5.48 KB) . . 
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Subthreshold leakage current is becoming an increasingly significant portion of the power 
dissipation in microprocessors due to technology and voltage scaling. Techniques to 
estimate leakage at the full chip level are indispensable for power budget allocation. In 
addition, simple and practical approaches and rules of thumb are needed to allow leakage 
to become part of the vocabulary of all designers. This paper focuses on the impact of 
circuit topology on leakage, which is often abstracted throu ... 

20 Session 32: logic synth esi s I: Ga te sizing: finFETs vs 3 2 nm bulk MOSFETs 
Brian Swahn, Soha Hassoun 

July 2006 Proceedings of the 43rd annual conference on Design automation DAC '06 
Publisher: ACM Press 

Full text available: ^ pdf(800.60 KB) Additional Information: full citation, abstract, references, index terms 

FinFET devices promise to replace traditional MOSFETs because of superior ability in 
controlling leakage and minimizing short channel effects while delivering a strong drive 
current. We investigate in this paper gate sizing of finFET devices, and we provide a 
comparison with 32nm bulk CMOS. Wider finFET devices are built utilizing multiple parallel 
fins between the source and drain. Independent gating of the finFETs double gates allows 
significant reduction in leakage current. We perform temper ... 

Keywords: FinFET, gate sizing, thermal modeling 
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